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A predatory fowl acquires different, specifically effect substance 
continuously in the sense also that aquatic fowl do, especially ducks. Some 
of these substances are usually employed in industrial manufactures for the 
enrichment of nutritive mixtures for ducks. Indeed there is a constantly 
increasing collection of manufactured substances, whose effectiveness in 
the sustenance of ducks is under investigation. In the sense of experimental 
work there is being investigated which specifically effect substances used 
to supplement nutritive mixtures make the greatest contribution to the achieve-
ment of the best guides for manufactures to securing the good, healthy con-
dition of the ducks, to the reduction of consumption of food per unit of. 
production, etc. 
It is understandable that with regard to the significance of albumen for 
ducks, numerous research workers are devoting great attention to the correct 
solution of the problems in connection with albuminous nourishment. In 
experiments which we carried out in past years within the framework of research 
on the problems of the albuminous nourishment of fattened ducks, there were 
shown, for example, favourable results of some amino-acids which had been 
employed, partly to the enrichment of a completely nutritive mixture, and 
partly contributing to a deficiency in food portions. A positive influence 
on weight increases of the ducks and on the degree of use of food was at 
the same time apparent not only with some indispensable amino-acids (eg. 
metionine, lysine, etc.) but was also recorded with the so-called dispensable 
amino-acids, which in our experiments was represented by glutamic acid. The 
results of some experiments, then, show that the correct application of syn-
thetic amino-acids may be very significant as a means to the solution of 
problems of the albuminous nourishment of ducks. It is therefore necessary 
to progress further in investigations into that problem, in order to determine 
the most effective levels and combinations of amino-acids and the most econ-
omic food portions. Furthermore, as with chickens, we also investigated the 
positive effects of hydroxy-derivatives of benzoic acid, namely sodium sali-
cylate (?) and salicylic acid, on ducks. This showed that from a zootechnical 
and economic viewpoint it appears the most useful course is to enrich, by 
an industrial product, the complete nutritive mixture for the fattening of 
ducks, with those specifically effect substances in levels which fluctuate 
in a range of from 200 to 400 mg. for 1 kg. In a number of inquiries there 
are further representatives from that group of substances. Of some results 
attained by the application of amino-acid and salicylate (?) we have already 
given an account in this journal (viz. 2, 1966, 2 & 3, 1968). In that article 
we report briefly the results of further experiments, with them there are both 
verified the effects of some substances already previously tested and 
also there were examined substances which had not hitherto been studied. 
The use of different supplements for late autumn fattening. 
The biological gestation period in ducks is relatively short and is 
usually characterised by a conspicuous seasonal prevalence in the course of 
the year. The reason for the production of duck meat is, then, connected 
with that for egg production. In the majority of factories specialising in 
this manufacture the fattening of ducks, therefore, lasts only from spring 
to autumn. This has many unfavourable consequences, such as for example the 
seasonal employment of attendants, the poor use of stable room, the sale of 
only small amounts of slaughtered ducks for higher, ie. winter purchase prices 
etc. 
More recently therefore there has been a struggle to extend the overall 
period when it is possible to fatten ducks, to late autumn and if need be 
into the winter months. The results of fattening achieved in practical 
conditions were, however, on the whole largely unsatisfactory; altogether 
low increases in weight were reached, with a relatively high consumption of 
food, poor advances in the ducks' plumage, and an excessive percentage of 
these becoming exhausted. Of a definite improvement in results of fattening 
there was achieved in practical conditions merely additions of different 
nutritive waste of animal derivation, (eg. from a slaughterhouse), as exhibited 
also in other industrial food remnants for a complete nutritive mixture. 
There was therefore a justifiable premise, that the results of late autumn 
fattening could be favourable, also influencing the addition of different 
specifically effect substances. 
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In the field of experimental work, two experiments were conducted, which 
proceeded on different practical courses, in fact along different methods. 
The object of the work was to examine the effect with the largest range of 
different supplements on the results of fattening ducks in the late season. 
Both experiments continued from 10th October to 5th December, 1967. In each 
experiment altogether 10 groups of ducks were arranged, which were given 
different additions of specifically effect substances. The basic food portion 
of all groups in both experiments was formed by the industrial "complete 
mixture for fattening ducks" (VKCH), according to the prescription MZV valid 
for the year 1967, with a content of 19.3% of nitrous substances and 2850 kcal. 
metabolised energy in 1 kg. 
Experiment 1. 
The ducks of Group 1 formed the control group, which received no supple-
ment to the food mixture VKCH. In the experimental groups, ie. in groups 2-10, 
there were added to this mixture these additives under investigation: 
* In all groups which received fat, there was up to the third week an addition 
of 2.0% kafilerny fat, and 4.0% from the third week to the end of fattening. 
The basic food mixture and the additives under investigation were employed 
from when the ducks were one day. old until the end of fattening, which lasted 
56 days. The main signs of evidence were the increases in weight of the ducks, 
the consumption of food per unit of growth, the percentage of exhausted 
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ducks, the state of plumage at the end of fattening, etc In the course of 
experiments we weighed the ducks at the age of 14, 28, 42 and 56 days. 
On weighing the ducks at 14 days we investigated the very conspicuous 
differences amongst compared groups. The highest weights in general were 
achieved by the ducks in Group 4, which was given an addition of glutamic 
acid to the complete food mixture; the difference as against control amounted 
to 11.1%. On the other hand Group 2 received an addition of lysine; here 
indeed the difference in the average weight of the ducks as against the 
control group amounted to a mere 4.47%. Group 6 (which received an allowance 
of fat) was compared with the control group, while in the remaining experi-
mental groups we recorded at that age a lower weight than in control. At 
the same time the difference under investigation was sometimes very consider-
able; as for example in Group 8 (with a common allowance of fat, lysine, 
metionine and glutamic acid) the difference amounted to 10.82% and in Group 
10 (with a common allowance of offal and fat) to even 14.18%. An analysis 
of the dispersal of value in differences in the weight of the ducks amongst 
the groups, examined at 14 days of age, is highly significant. 
We also examined, amongst ducks of 28 days in individual groups, 
outstanding differences in average weight. At the same time the best ducks 
were those of Group 4, which received glutamic acid in addition to VKCH; 
indeed the difference as compared with control was not as great as that 
in the age of 14 days, but still amounted, however, to 7.1%. On the other 
hand in this case there were practical indications along with Group 3 with 
a supplement of metionine, and Group 6 with a supplement of fat; in both 
these groups when compared with control increased weights in the ducks of 
about 3.5% were recorded. We still noted moderate increases in weight in 
Group 2 (with an addition of lysine) whereas in the remaining experimental 
groups the average weight of ducks was lower than in the control group. 
On weighing the ducks at 42 days we examined the increased weights in 
comparison with control only in two groups. In the first place (difference 
3.18%) Group 5 had at that time an addition of choline chloride and in 
the second place (increased weights against control of 2.21%) Group 4 had 
a supplement of glutamic acid. 
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The final results of this experiment in fattening are depicted in the 
data of Fig. 1. From these it can be seen that the weighing of ducks at 56 
days affords to a certain extent another picture than all the weighing up' 
till now, and especially as far as regards the number of groups with a reduced 
weight of ducks, and as regards a higher difference. At the same time it 
is necessary to state that the weight of the ducks in all the groups was 
also favourable through the late annual season. The highest definite weight 
occurred in ducks of Group 4» which received in the food mixture an allowance 
of glutamic acid; at the same time in the control group the weight of ducks 
averaged 185 g. more (or 7.64%). On the other hand Group 5 had an addition 
of choline chloride; here the weight of the ducks averaged 130 g. (5.34%) 
more than in the control group. A definite increase in the weight of ducks 
was also attained in the groups with separate additives of lysine and metionine, 
indeed this increase in weight was not evaluated as statistically significant. 
The lowest weight of ducks at the end of the experiment was recorded in 
Group 10, which received a common addition of poultry offal and nutritive 
fat; against control here the weight was reduced by 2%. 
Overall it is consequently necessary to state, that an addition of 
glutamic acid had the most favourable influence on the final weight of the 
ducks, also with the very good influence of a supplement of choline chloride. 
The remaining additions to the complete food mixture practically did not 
appear in the final weight in this experiment. 
As regards the consumption of food for a unit of growth, it is obvious 
from Pig. 1 that in this indications were attained of results which did not 
entirely correspond with the living weight of the ducks in particular groups. 
The greatest reductions in food mixture for 1 kg. of growth, and 0.30 kg. 
(almost 8%) was attained in Group 5, which received an addition of choline 
chloride to the complete food mixture. It is remarkable that on the other 
hand Group 9 had an addition of poultry offal (reduction against control 
amounted to 0.23 kg, or almost 6% of the food). For reference there still 
stands the food reduction in Groups 6 (an addition of fat) and in Group 7 (a 
common addition of fat and choline chloride). In the remaining experimental 
groups the influence of different additions under examination and food portions 
were practically not indicated. 
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Amongst the groups being compared in the remaining guides which were 
being followed up, no differences were investigated which could argue for a 
positive or negative influence of experimental supplements. 
Experiment 2. 
In the course of this experiment, separately examined supplements to 
the complete food mixture were applied in compared groups according to this 
table: 
* as a powder; ** as korigencium for taste. 
Just as in Experiment 1, supplements being examined were also applied 
here throughout the whole period of fattening and likewise the same indications 
were observed. Also in this experiment we weighted the ducks at 14, 28, 42 
and 56 days old. 
Substantial differences in the weight of ducks of particular groups were 
investigated on weighing at 14 days, relatively the largest in the course of 
growth. At the same time the largest weights, on the whole, were attained 
by the ducks in Group 6, which with VKCH received an allowance of 1.0% NaHCO3; 
the increased weight against control amounted to 12.92%. On the other hand 
in that indication the ducks of Group 7 bad an addition of 0.1% saccharin; 
in this group the increase in weight compared to control averaged about 
10.15%. For reference there are the. increased weights in Group 8 (with a 
common addition of nicotinic acid and pantothenic acid). In the remaining 
experimental groups the weight of the ducks compared with control was only 
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slightly increased, otherwise there was a relatively considerable reduction. 
The steadiest weight of ducks in the groups was recorded at 28 days. 
An exception was made by Group 2 (which received an allowance of 3.0% algae 
to the food mixture); here reduced weights of almost 7% were recorded com-
pared with control. Otherwise the weight of the remaining groups was altogether 
level with the control groups Indeed it is possible to state here that 
there were definite differences. The highest weights in general were attained 
in Groups 5 and 7 (Group 5 had the additives - 0.5% NaHCO3 and Group 7 - 0.1% 
saccharin); the difference against control amounted in these groups to 
around 6.5%. 
The greatest differences in weight amongst the groups were observed at 
42 days. With the exception of Group 5 there was at the same time recorded 
in all experimental groups a reduced weight of the ducks than in control. 
The lowest weights in general were attained by the ducks in Groups 9 and 10 
(tyreoprotein was added to the food mixture of these); here the difference 
compared with control amounted to 11.55% in Group 9 and 9.15% in Group 10). 
The final results attained in this experiment are presented in Fig. 2. 
Prom these results it can be seen that at 56 days old there are less differences 
in the weight of the ducks than in the past weighing period. Indeed here 
several groups also present greater deviations from the average, and in a 
negative direction. Particularly remarkable are the results obtained in 
Group 9 (with an addition of 5 cu. cm. of tyreoprotein for 1 kg. of food), 
where the weight of the ducks was reduced against control to almost 5%, and 
in Group 2 (with an addition of 3.0% algae), where the reduced weights amounted 
to over 3%. The remaining groups, it is possible, show a steady 
value, though with statistical evaluation the differences are more and more 
significant. 
From Fig. 2 it follows likewise that the relative consumption of food 
in all groups is practically in the usual relation with the average weight 
of the ducks. This means that consumption was particularly high in the groups 
where the final weight of the ducks was conspicuously reduced. 
As in Experiment 1, the supplements under examination were not tested 
here as to the possibility of their having a considerable influence on the 
remaining experimental indications. In all the groups the healthy condition 
of the ducks, their amount of flesh and plumage were very good. To summarise, 
it is generally possible to state that from the results attained, the effect 
of the majority of supplements under examination as applied to the complete 
food mixture did not turn out as expected. Some additives, in fact, not 
only improved the final results of fattening the ducks, but on the contrary 
even had a deleterious effect. 
From both experiments it can be seen that glutamic acid and choline 
chloride had the greatest positive influence on the results of late autumn 
fattening of ducks. Definite, favourable actions were also recorded with 
orotovy acid. For reference likewise are the results attained by the applic-
ation of saccharin, which suggest that perhaps some korigencium for taste 
could have a definite effect on the ducks. On the contrary in the Experiments 
described, outstandingly negative results were obtained on the application 
of algae; their addition to the food mixture had a very unfavourable effect 
on the weight of the ducks and on the conversion of food. Similarly, it is 
also possible to evaluate the effect of tyreoprotein. Although applications 
of rafilernri fat and poultry offal did not achieve particularly exceptional, 
positive influences on the results of fattening, it is an important piece of 
information, that both these substances are applicable without any kind of 
deleterious results on the survival of the ducks. The application of these 
supplements, however, requires the most detailed research, designed specially 
for the solution of these problems. 
The verifications of the effects of some specific substances in the different 
ages of ducks. 
Since in recent years there has been manufactured for us, for the fattening 
of ducks, merely one kind of complete food mixture (VKCH), which was designed 
for the whole period of fattening, we applied all specifically effect substances 
investigated in our experiments, from the beginning up to the end of fattening. 
Since the year 1968 our nutritional industry has been manufacturing two kinds 
of VKCH mixture, VKCH 1 for ducks up to 21 days, and VKCH 2 for ducks from 
21 days to the end of fattening. With regard to this fact we considered it 
expedient to verify our previous information, obtained with the application 
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of some specifically effect substances on one kind of VKCH mixture, also on 
both new kinds of this mixture. 
In the experiment a total of 500 ducks were divided into 10 groups. The 
basic food ration of all groups was made up of the food mixture VKCH 1 (con-
taining 18.9% nitrous substances and 2760 kcal/kg) and VKCH 2 (containing 
19.0% nitrous substances and 2860 kcal/kg). The mixture VKCH 1 was given 
to ducks up to 21 days old, and the mixture VKCH 2 after 21. days. In the 
trial groups, specifically effect substances under examination according to 
the table in Pig 3 were added. 
The complete food mixture and all the tested supplements were used for 
ducks of one day old up to 54 days, when the experimental fattening was ter-
minated. For the investigation of increases in the weight of the ducks, 
these were weighted at 14, 28 and 54 days. A further pointer for the results 
was above all the consumption of food for 1 kg. of growth. 
In the first weighing period (14 days) we examined the highest weight 
of ducks in Group 8, which had received an allowance of sodium salicylate (?) 
to the food mixture; the increased weights compared with control here amounted 
to 23.21%. On the other hand Group 5 had an allowance of lysine (+ 18.15%); 
indeed here it should be observed that Group 4 also received an identical 
addition, and here the weight of the ducks was level with control. Similarly 
the addition of metionin in Groups 2 and 3 also appeared unequal. Analysis 
of dispersion evaluated the differences in the weight of the ducks of this 
age amongst groups as highly conspicuous. 
This was also the case at 28 days, when the ducks of Group 8 have in 
the first placea according to the average weight and addition of sodium sali-
cylate (increased weights compared with control + 15.85%). Indeed at this 
age we observed already a shift in a further sequence of groups and therefore 
on the other hand Group 5 is not as in 14 days, nor Group 2 with an addition 
metionin. At the same time in almost all experimental groups the weight of 
the ducks was, in comparison with control, increased relatively conspicuously. 
Fig. 4 gives an outline of the weight of ducks of individual groups on 
the conclusion of the Experiment at 54 days. From this can be seen the sub-
stantial change in the sequence of individual groups by weight, which was 
the result of a considerably different development of weight increase in the 
period from 28 to 54 days. With the final weight of the ducks, the first place 
is taken by Group 2, which through the whole period of experimental fattening 
received an addition of 0.05% metionine (increased weights against control 
114g, or 4.4%); this difference was evaluated as statistically highly sign-
ificant (P<0.01). On the other hand, 3 groups were placed together in this 
indication; Group 3 with merely an addition of metionine to the mixture 
VKCH 1 (up to 21 days), Group 6 with an addition of 6.1% glutamic acid for 
the whole period of fattening and Group 8, which received an addition of 
0.03% sodium salicylate for the whole period of fattening; in these groups 
the increased weights amounted, in comparison with control, to roughly 2.5% 
and were evaluated as statistically significant on a level of P<0.05. There 
remains, however, an inexplicable variation, which was found in weight 
increases in Groups 5, 9 and 10 for the period from 28 to 54 days in the age 
of the ducks and which was so substantial that although in 28 days these 
groups exceeded the control groups in the average weight of ducks, on the 
other hand we recorded a lower weight for them in 54 days. 
Fig. 3 - Experimental data. 
As far as the consumption of food per unit of growth is concerned, we 
can see from Fig. 4 that the first place is again taken by Group 2, which 
received a supplement of metionine for the whole period of fattening (reduction 
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of food in comparison with control was 6.24 kg, ie. more than 7%), and on 
the other hand (with a reduction of food 0.14 kg, ie. more than 4%) Group 8, 
which received through the fattening period an addition of sodium salicylate. 
The consumption of food per unit of growth in these groups finally corresponds, 
it is true, with the average weight of the ducks, indeed in the remaining 
groups such is not the case; with the exception of Groups 2, 3 and 8 the 
supplements, being examined consequently practically did not influence the 
consumption of food at all. 
Conclusion. 
It is on the whole necessary to state that different specifically 
effect substances bring about widespread benefits on the weight increases 
of fattened ducks and on the relative consumption of food. Indeed their 
effects are so influenced by different factors, that for different conditions 
and in different periods we can state large differences in these indications. 
In giving evidence for this and the results of the experiments described, 
there was not attained the application of these substances under investigation 
with an invariably individual effect. The partially examined positive effect 
of some substances, however, contradicts the supposition that it may be a 
question of an accidental effect. It is therefore possible to take into 
account, with large perspectives, some specifically effect substances in the 
industrial manufacture of food mixtures for ducks. 
Figs. 1, 2, 4. 
These are entitled "Final live weights of the ducks and consumption of food". 
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